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Abstract
Introduction: Hypertension is one of the most common cardiovascular diseases, and the prevalence of
hypertension continues to rise across the globe. National and international guidelines recommend
angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor blockers (ARBs), calcium channel
blockers (CCBs), diuretics, and beta-blockers for the management of hypertension. CCBs are among the most
used antihypertensive medications and Cilnidipine is a newer dihydropyridine CCB shown to have a
prolonged antihypertensive property.

Objective: This meta-analysis of comparative randomized and non-randomized clinical trials evaluated the
effect of Cilnidipine monotherapy or combination therapy on systolic blood pressure (SBP), diastolic blood
pressure (DBP), and pulse rate (PR) over 48 weeks of therapy.

Study design: PubMed (MEDLINE) and Google scholar databases were searched to identify studies designed
to evaluate the effects of Cilnidipine in the treatment of hypertensive patients. The study criteria for
inclusion into the meta-analysis were all prospective, randomized, and non-randomized clinical studies
published till March 2021, studies published in a peer-reviewed journal, the inclusion of patients with
hypertension, assessment of blood pressure and heart rate, and a follow-up of four weeks or longer. The
initial search identified 82 potential articles; of these, 24 met the inclusion criteria. Studies with <4 weeks
treatment period and those not having a CCB were excluded.

Outcomes: Change in SBP, DBP, and PR from baseline at the end of therapy compared between the
Cilnidipine and other CCB's.

Results: Cilnidipine caused a significant reduction (p<0.05) in SBP, DBP, and PR at end of therapy, whereas
the reduction in SBP, DBP, and PR with Cilnidipine was similar to other CCB's (p>0.05). The results of this
meta-analysis revealed that there were no significant differences in the efficacy in the treatment of
hypertensive patients with Cilnidipine and the other therapies.

Conclusion: Cilnidipine has similar anti-hypertensive effects compared with other first-line
antihypertensive drugs commonly used in practice. We recommend Cilnidipine as a novel first-line CCB for
the management of hypertension either as a monotherapy or as a combination therapy.

Categories: Cardiology, Family/General Practice, Internal Medicine
Keywords: rct, cilnidipine, l/n-type calcium channel, hypertension, calcium channel blocker

Introduction And Background
Hypertension (HTN) is one of the most common cardiovascular diseases, and the prevalence of hypertension
continues to rise across the globe [1]. Despite being so common, the awareness, treatment, and control of
hypertension in the community are very less [1].

National and international guidelines recommend angiotensin-converting enzyme (ACE) inhibitors or
angiotensin receptor blockers (ARBs), calcium channel blockers (CCBs), diuretics, and beta-blockers for the
management of hypertension. CCBs are among the most used antihypertensive medications currently in the
market, and the use of CCBs is especially effective for the treatment of hypertension in the elderly who
frequently have large-vessel stiffness [2].

Calcium antagonists dilate blood vessels to reduce peripheral vascular resistance (PVR) which reduces blood
pressure. The calcium blockers block calcium influx into vascular smooth muscle cells, resulting in
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vasodilatation and reduction of peripheral vascular resistance.

Cilnidipine is a newer dihydropyridine calcium antagonist shown to have a prolonged antihypertensive
property [3]. Cilnidipine was first approved in Japan in 1995 and was subsequently approved by other
countries to become one of the primary anti-hypertensive drugs used today.

Cilnidipine is an L/N-type calcium channel blocker, which lowers the BP in part by sympathetic nerve
inhibition at the peripheral sympathetic nerve endings in vivo [4]. It has been shown to reduce both
systolic blood pressure (SBP) and diastolic blood pressure (DBP) but does not increase pulse rates (PR) or
plasma catecholamines [5]. It has also been shown to inhibit the pressor response to the acute cold stress in
spontaneously hypertensive rats (SHR) [6]. Cilnidipine was reported to be effective in hypertensive patients
with morning HTN in which sympathetic nerve overactivity was potentially involved. In hypertensive
patients with abnormal nocturnal BP, Cilnidipine was also shown to significantly lower the BP, especially
during sleep when exaggerated activation of the sympathetic nerve occurs [7]. Cilnidipine also attenuates
vascular endothelial dysfunction and thus is useful in the long-term management of cardiovascular
disorders [8]. The anti-hypertensive effects of Cilnidipine are significant, with good oral absorption and a
long duration of action. After oral administration, drug concentrations peak at 1.8 to 2.2 hours and show a
half-life of 7.5 hours. However, despite a shorter half-life, Cilnidipine exhibits a prolonged duration of anti-
hypertensive action. It is postulated that Cilnidipine exhibits a high protein binding of 98%, which prolongs
the duration of action. In-vitro and animal studies have shown that Cilnidipine action is slower in
development and longer in duration compared to Nifedipine and Nicardipine [9,10].

Old CCB like Amlodipine and a newer CCB like Cilnidipine have shown equal efficacy in reducing blood
pressure in hypertensive individuals. But Cilnidipine being an N‑type and L‑type calcium channel blocker is
associated with a lower incidence of pedal edema compared to only the L‑type channel blocked by
Amlodipine [11].

Cilnidipine has been reported to have more beneficial effects on proteinuria progression in hypertensive
patients than Amlodipine, an L-type CCB [12]. The N-type calcium channel blockade that inhibits renal
sympathetic nerve activity might reduce glomerular hypertension by facilitating vasodilation of the efferent
arterioles. However, the precise mechanism of the renoprotective effect of Cilnidipine remains unknown.
Because Cilnidipine exerted significantly higher antioxidant activity than Amlodipine in cultured human
mesangial cells, it can be hypothesized that Cilnidipine might exert a renoprotective effect by suppressing
oxidative stress. The urinary albumin, 8-hydroxy-2'-deoxyguanosine (OHdG), and liver-type fatty-acid-
binding protein (L-FABP) to creatinine ratios significantly decreased with Cilnidipine (P<0.05) compared
with those with Amlodipine [12]. Thus, Cilnidipine probably exerts a greater renoprotective effect through
its antioxidative properties.

In a study conducted by Ramya et al., Cilnidipine was found to be safe and effective in reducing
microalbuminuria and blood pressure in Indian mild-to-moderate hypertensive patients with type 2 diabetes
mellitus. In this study, Cilnidipine caused a significant reduction in the mean (SD) SBP from 150.07 (5.44)
mm Hg at baseline to 123.03 (5.23) mm Hg after six months. Cilnidipine also produced a significant
reduction in the microalbuminuria from 66.62 (8.39) mg/L to 38.8 (6.45) mg/L after six months [13].

In another large-scale prospective post-marketing surveillance study of post-stroke hypertensive patients (n
= 2667, male 60.4%, 69.0 ± 10.9 years) who were treated with Cilnidipine, the blood pressure control with
Cilnidipine treatment was very good [14].

Although several meta-analyses have been published on the use of CCBs in cardiovascular disorders, only
one has been reported with Cilnidipine [15]. This meta-analysis was conducted only on 11 randomized trials.
There was a need for a robust meta-analysis to appraise the efficacy and safety of Cilnidipine in
hypertensive patients. As a result, we performed a meta-analysis of comparative clinical trials (randomized
and non-randomized) where Cilnidipine was used as monotherapy or combination therapy in the
management of hypertension. We evaluated the effect of Cilnidipine on SBP, DBP, and PR over 48 weeks of
therapy. We also performed a sub-group analysis based on the type of study (randomized controlled trial
[RCT] versus non-RCT), use of ambulatory blood pressure monitoring (ABPM), presence or absence of
diabetes mellitus (DM), and duration of therapy (4, 8, 12, 16, 24, and 48 weeks).

Review
Review methodology
We performed a meta-analysis of comparative clinical trials (randomized and non-randomized) where
Cilnidipine was used as monotherapy or combination therapy in the management of hypertension. This
meta-analysis complied with the QUOROM (Quality of Reporting of Meta-analyses) statement [16]. PubMed
(MEDLINE) and Google scholar databases were searched to identify studies designed to evaluate the effects
of Cilnidipine in the treatment of hypertensive patients.

The study criteria for inclusion into the meta-analysis were all prospective, randomized, and non-
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randomized clinical studies published till March 2021, studies published in a peer-reviewed journal, the
inclusion of patients with hypertension, assessment of blood pressure and heart rate, and a follow-up of
four weeks or longer. Studies of all sample sizes were included. The search strategy was based on the search
terms “Cilnidipine,” “Calcium Channel Blocker,” “CCB,” “Hypertension,” “Systolic Blood Pressure
(SBP),” “Diastolic Blood Pressure (DBP),” “Heart rate,” “Pulse rate,” and “Ambulatory Blood Pressure
Monitoring (ABPM).”

Abstracts of studies published in all languages (with English translations) were reviewed, and the full text
was reviewed after the study satisfied the inclusion criteria. We excluded studies that were not available in
English (translations), and studies that excluded hypertensive subjects.

The initial search identified 82 potential articles; of these, 24 met the inclusion criteria (Figure 1). One study
was published as a post-graduate dissertation. The details of the studies included for meta-analysis are listed
in Table 1.

FIGURE 1: PRISMA 2009 study search and selection diagram
PRISMA: Preferred Reporting Items for Systemic Reviews and Meta-analyses
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Study Design
BP
measurement

Study
patients

FDC
N
(Cilnidipine)

N
(Control)

Control
Treatment duration
(weeks)

Minami et al. [17] RCT Ambulatory Non-diabetic No 5 5 Other 8

Sakata et al. [18] RCT Office Non-diabetic No 23 24 Amlodipine 12

Takeda et al. [19] RCT Office Diabetic No 35 35 Other 4

Rose et al. [20] RCT Office Non-diabetic No 10 10 Other 48

Kojima et al. [21] RCT Office Non-diabetic No 14 14 Amlodipine 24

Tsuchihashi et al.
[22]

RCT Office Non-diabetic No 25 18 Other 24

Morimoto et al. [23] RCT Office Non-diabetic No 25 25 Amlodipine 24

Fujita et al. [24] RCT Office Non-diabetic No 179 160 Amlodipine 48

Hong et al. [25] RCT Office Non-diabetic No 98 98 Other 4

Konoshita et al. [26] RCT Office Non-diabetic No 55 55 Amlodipine 12

Abe et al. [27] RCT Office Non-diabetic No 115 118 Other 48

Miwa et al. [28] RCT Office Non-diabetic No 18 17 Amlodipine 48

Abe et al. [29] RCT Office Non-diabetic No 35 35 Amlodipine 48

Kanoaka et al. [30] RCT Ambulatory Non-diabetic No 21 24 Amlodipine 24

Adake et al. [11]
Non-
RCT

Office Non-diabetic No 30 30 Amlodipine 12

Singh et al. [31] RCT Office Diabetic Yes 35 36 Other 48

Pathapati et al. [32] RCT Office Non-diabetic No 30 30 Amlodipine 8

Masaki et al. [33] RCT Office Non-diabetic No 31 31 Amlodipine 48

Das et al. [34] RCT Office Non-diabetic No 45 47 Amlodipine 24

Singal et al. [35]
Non-
RCT

Office Non-diabetic No 50 50 Amlodipine 24

Hwang et al. [36] RCT Office Diabetic No 38 36 Amlodipine 24

Oh et al. [37]
Non-
RCT

Office Non-diabetic No 28 25 Other 48

Kawabata et al. [38]
Non-
RCT

Office Non-diabetic Yes 63 66 Other 8

Fujiwara et al. [39]
Non-
RCT

Office Non-diabetic No 12 13 Amlodipine 24

TABLE 1: Characteristics of studies included for meta-analysis
RCT: randomized controlled trial

Outcomes
The data were abstracted, and differences were resolved by consensus. Data of change in various parameters
from baseline to end of therapy were estimated using standard formulae based on analysis of paired data.
Efficacy outcomes included SBP, DBP, and PR. Of the twenty-four studies, two studies present blood
pressure using a 24-hour ambulatory recording. For these studies, the daytime values for SBP, DBP, and PR
were used for analysis along with other studies' data. There were 18 RCTs and six non-RCTs, three studies
had diabetic hypertensive patients, two used fixed-dose therapy of Cilnidipine with some other
antihypertensive drug, and 15 studies had Amlodipine as control therapy.
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Statistical analyses
Meta-analysis was performed using windows based ‘MedCalc Statistical Software’ version 19.6.1 (2020). Data
computations and imputations did in Stata-IC 13.1 (StataCorp LLC, College Station, TX, USA). A meta-
analysis was done using the random-effects model for comparisons baseline (pre-treatment) versus post-
treatment values for different measurement parameters (continuous measure). The random-effects model
tends to give a more conservative estimate (i.e., with a wider confidence interval), but the results from the
two models usually agree where there is no heterogeneity. Since the current data are heterogenous (p<0.05),
the random-effects model was used. The standardized mean differences (SMD, effect size) were calculated
for SBP, DBP, and PR using the Hedges g statistic, which is the difference between the two means
(Cilnidipine and control) divided by the pooled standard deviation (SD), with a correction for small sample
bias. If the value 0 was not inside the 95% CI, then the SMD is statistically significant at the 5% level
(P<0.05). Cohen's rule of thumb for interpretation of the SMD statistic is: a value of 0.2 indicates a small
effect, a value of 0.5 indicates a medium effect, and a value of 0.8 or more indicates a large effect.
Publication bias was estimated using the funnel plot. Heterogeneity of the data is estimated using Cohran's
Q and I2 statistics, where I2 values ≥50% were indicators of a substantial level of heterogeneity. Forest plots
were also used for visual inspection. Funnel plots of effect estimates against the standard error were
examined to assess publication bias. Sub-group analysis was done for all parameters based on study design
(RCT and non-RCT), diabetes status, a therapy used (fixed-dose combination therapy or monotherapy),
setting of blood pressure recording (ambulatory and office setting), duration of therapy (4, 8, 12, 16, 24, and
48 weeks), and comparator used (Amlodipine and other drugs).

Systolic blood pressure
There were 24 studies that had evaluable data for SBP. There was a reduction in SBP with both Cilnidipine-
based therapy and control (Amlodipine and non-Amlodipine-based therapy) in all patients with
hypertension (Figure 2). The overall effect size (Hedge’s “g”) for differences between Cilnidipine and control
therapy for change in SBP was 0.05 (95% CI, −0.13 to 0.24; p=0.573). Figure 3 presents the funnel plot for
change in SBP. There were four studies that had publication bias. Figure 4 presents the forest plot for change
in SBP in different sub-groups. There were no differences in the different sub-groups (p>0.05) with respect
to the reduction in SBP.
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FIGURE 2: Forest plot for change in SBP (K=24)
SBP: systolic blood pressure; REML: random-effects model; SD: standard deviation; CI: confidence intervals

Minami et al. [17]; Sakata et al. [18]; Takeda et al. [19]; Rose et al. [20]; Kojima et al. [21]; Tsuchihashi et al. [22];
Morimoto et al. [23]; Fujita et al. [24]; Hong et al. [25]; Konoshita et al. [26]; Abe et al. [27]; Miwa et al. [28]; Abe et
al. [29]; Kanoaka et al. [30]; Adake et al. [11]; Singh et al. [31]; Pathapati et al. [32]; Masaki et al. [33]; Das et al.
[34]; Singal et al. [35]; Hwang et al. [36]; Oh et al. [37]; Kawabata et al. [38]; Fujiwara et al. [39]
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FIGURE 3: Funnel plot for SBP (K=24)
CI: confidence intervals
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FIGURE 4: Forest plot (sub-groups) for SBP (K=24)
SBP: systolic blood pressure; REML: random-effects model; SD: standard deviation; CI: confidence intervals;
ABPM: ambulatory blood pressure monitoring; FDC: fixed-dose combination; DM: diabetes mellitus

Diastolic blood pressure
There were 23 studies that had evaluable data for DBP. There was a reduction in DBP with both Cilnidipine-
based therapy and control (Amlodipine and non-Amlodipine-based therapy) in all patients with
hypertension (Figure 5). The overall effect size (Hedge’s “g”) for differences between Cilnidipine and control
therapy for change in DBP was 0.66 (95% CI, −0.18 to 1.50; p=0.122). Figure 6 presents the funnel plot for
change in DBP. There were 13 studies that had publication bias. Figure 7 presents the forest plot for change
in DBP in different sub-groups. There were significant differences (p=0.01) between Cilnidipine and control
therapy with respect to the control used (Amlodipine and non-Amlodipine-based therapy), where
Amlodipine-based therapy had lesser reduction (p=0.191, effect size −0.22, 95% CI −0.54 to 0.11) in DBP
compared to other therapies (p=0.015, effect size 2.39, 95% CI 0.46 to 4.33). There were no differences in the
other sub-groups (p>0.05) with respect to the reduction in DBP.
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FIGURE 5: Forest plot for change in DBP (K=23)
DBP: diastolic blood pressure; REML: random-effects model; SD: standard deviation: CI: confidence intervals

Sakata et al. [18]; Takeda et al. [19]; Rose et al. [20]; Kojima et al. [21]; Tsuchihashi et al. [22]; Morimoto et al.
[23]; Fujita et al. [24]; Hong et al. [25]; Konoshita et al. [26]; Abe et al. [27]; Miwa et al. [28]; Abe et al. [29];
Kanoaka et al. [30]; Adake et al. [11]; Singh et al. [31]; Pathapati et al. [32]; Masaki et al. [33]; Das et al. [34];
Singal et al. [35]; Hwang et al. [36]; Oh et al. [37]; Kawabata et al. [38]; Fujiwara et al. [39]

FIGURE 6: Funnel plot for DBP (K=23)
CI: confidence intervals, DBP: diastolic blood pressure
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FIGURE 7: Forest plot (sub-groups) for DBP (K=12)
DBP: diastolic blood pressure; REML: random-effects model; SD: standard deviation; CI: confidence intervals;
ABPM: ambulatory blood pressure monitoring; FDC: fixed-dose combination; DM: diabetes mellitus

Pulse rate
There were only 12 studies that provided data of PR which could be analyzed. There was a reduction in PR
with both Cilnidipine-based therapy and control (Amlodipine and non-Amlodipine-based therapy) in all
patients with hypertension (Figure 8). The overall effect size (Hedge’s “g”) for differences between
Cilnidipine and control therapy for change in PR was −0.48 (95% CI, −1.01 to 0.05; p=0.074). Figure 9
presents the funnel plot for change in PR. There were three studies that had publication bias. Figure 10
presents the forest plot for change in PR in different sub-groups. There were no differences in any of the
sub-groups (p>0.05) with respect to the reduction in PR.
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FIGURE 8: Forest plot for change in PR (K=12)
PR: pulse rate; REML: random-effects model; SD: standard deviation: CI: confidence intervals

Sakata et al. [18]; Takeda et al. [19]; Kojima et al. [21]; Hong et al. [25]; Miwa et al. [28]; Abe et al. [29]; Kanoaka et
al. [30]; Adake et al. [11]; Singh et al. [31]; Masaki et al. [33]; Das et al. [34]; Hwang et al. [36]; Kawabata et al. [38]

FIGURE 9: Funnel plot for PR (K=12)
CI: confidence intervals
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FIGURE 10: Forest plot (sub-groups) for PR (K=12)
PR: pulse rate; REML: random-effects model; SD: standard deviation: CI: confidence intervals; ABPM: ambulatory
blood pressure monitoring; FDC: fixed-dose combination; DM: diabetes mellitus

Sensitivity analyses
In the efficacy analysis, there was no difference in the overall response rates between Cilnidipine and the
control group for all efficacy parameters assessed. The effect size varied from −0.48 (PR) to 0.66 (DBP)
without any statistical significance (p>0.05). Further, no differences were found in the different sub-groups
based on study design, diabetes status, therapy used, setting of blood pressure recording, duration of
therapy, and comparator used.

Summary of the literature quality
In an analysis of the articles, we found that all trials that were included in the meta-analysis were of high
quality. The Jadad score was at least two points for each of the 24 studies used for the meta-analysis. There
was evidence of publication bias found for SBP (four studies), DBP (13 studies), and PR (three studies).
However, there were significant heterogeneities between studies for SBP (I2=74.79%, p<0.0001), DBP
(I2=98.64%, p<0.0001), and PR (I2=93.21%, p<0.0001). Combined, this suggests that the overall quality of the
analysis was moderate to good.

Discussion
The current meta-analysis showed that Cilnidipine significantly reduced systolic blood pressure, diastolic
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blood pressure, and pulse rate in hypertensive patients. Cilnidipine has been extensively studied in the
management of hypertension. Cilnidipine has been proved to have a reno, neuro, and cardioprotective
effect. It decreases heart rate and proteinuria, apart from its BP-lowering effect [13]. Hypertension is a
leading cause of cardiovascular morbidity and mortality and congestive heart failure (CHF) due to the
increased work overload on the myocardium [15]. Despite several initiatives, the prevalence of raised BP and
adverse impact on cardiovascular morbidity and mortality are increasing globally, irrespective of
income [40]. The International Society of Hypertension (ISH) issued guidelines in 2020 on the management
of hypertension and recommends prompt control of blood pressure to a goal of less than 140 mmHg systolic
and 90 mmHg diastolic blood pressure [41]. The ISH and other guidelines from regions and countries,
including the US [42], Europe [43], United Kingdom [44], Canada [45], and Japan [46] advise initiating
treatment with single-pill combination therapy [42], greater out-of-office BP measurement [46], and lower
BP targets [47]. First-line medications used in the treatment of hypertension include diuretics,
ACE inhibitors or ARBs, beta-blockers, and CCBs [48]. Some patients may require two or more
antihypertensive medications to achieve their BP target. Among these ARBs and CCBs are the preferred
agents for hypertension management. CCBs provide benefits in reducing the development of CHF, angina,
and renal complications. CCBs are most beneficial in diabetics with hypertension and may also provide
protection for stroke [48]. CCBs lower BP by preventing the entry of calcium into vascular smooth muscles,
resulting in vasodilation and reduced vascular contractility. The two types of CCBs are (1) dihydropyridines,
which act on peripheral blood vessels, and (2) non-dihydropyridines, which act on cardiac muscles and
peripheral blood vessels. Randomized controlled trials have demonstrated that dihydropyridines are
effective at reducing CV events, mortality, and strokes particularly in the elderly [49]. Non-dihydropyridines
are useful in the treatment of cardiac arrhythmias. Both types of drugs are effective as monotherapy in
reducing BP and are generally well tolerated. Recent results from the ACCOMPLISH trial have shown that
CCBs are comparable first-line agents and are well tolerated when combined with another drug, especially
an ACE inhibitor [50]. JNC-7 recognizes CCBs as a possible first-line drug class for patients at high risk for
CVD or for those with diabetes [51]. Amlodipine is one of the commonly used CCB for the treatment of
cardiovascular diseases. However, these older CCBs are associated with adverse events majorly due to
activation of the sympathetic nervous system. L-type CCBs are associated with certain limitations like
limited organ protection properties and adverse events like reflex tachycardia and edema, common side
effects that can affect compliance [52]. Cilnidipine is a relatively newer dihydropyridine CCB which is an
L/N-type calcium channel blocker and has an additional action at the peripheral sympathetic nerve endings
by sympathetic nerve inhibition [4]. It does not increase PR or plasma catecholamines [5]. In hypertensive
patients with abnormal nocturnal BP, Cilnidipine was also shown to significantly lower the BP, especially
during sleep when exaggerated activation of sympathetic nerve occurred [7]. Cilnidipine is a highly lipophilic
dihydropyridine CCB. Cilnidipine shows high vascular selectivity, slow onset, and a longer duration of
hypotensive action than the earlier generation CCBs. Cilnidipine exhibits stable anti-hypertensive activity
and reduced adverse effects. It has been reported that Cilnidipine reduces excessive excitation of the
sympathetic nervous system and the release of norepinephrine from sympathetic nerve endings, and
consequently suppresses reflective tachycardia and stress-induced BP elevation, which is more efficient than
Amlodipine. Cilnidipine also leads to less activation of the renin-angiotensin system than Amlodipine, and
thus, is expected to play a superior role in organ protection [53]. Blood pressure variability is considered
nowadays a novel risk factor for cardiovascular disease. Blood pressure variability correlates closely with
target-organ damage independent of mean BP and transient increases in BP. The goals of antihypertensive
treatment should consider the reduction of both 24-hour mean BP and its variability [54]. Nishioka et al.
measured the 24-hour blood pressure variability in 309 patients with a history of cerebrovascular disease
treated with angiotensin-converting enzyme inhibitor, angiotensin receptor blocker, beta-blockers, or a
calcium channel blocker. Treatment with angiotensin receptor blockers and Cilnidipine was shown to be
more frequently associated with lower blood pressure variability (P=0.0202 and P=0.0467). Among the
calcium channel blockers, Cilnidipine showed low BP variability (P=0.0467) as compared to other CCBs. A
higher proportion of patients administered Cilnidipine showed low BP variability whereas no relationship
was noted in the patients administered other CCBs like Amlodipine, Nifedipine, and Nicardipine. It has been
reported that the low BP variability obtained with CCB therapy is not dependent on the half-life of the
drugs. From the above, it is suggested that among the CCBs, Cilnidipine may be particularly effective for
reducing the risk of recurrent CVD [55]. This meta-analysis of comparative clinical trials (randomized and
non-randomized) was conducted to evaluate the efficacy of Cilnidipine monotherapy or combination
therapy in the management of hypertension. We evaluated the effect of Cilnidipine on SBP, DBP, and
PR over 48 weeks of therapy. We also performed a sub-group analysis based on the type of study (RCT versus
non-RCT), use of ABPM, presence or absence of DM, and duration of therapy (4, 8, 12, 16, 24, and 48 weeks).
We observed that the efficacy of Cilnidipine is similar to the other antihypertensive drugs used as
monotherapy or combination therapy in the management of hypertension. In the sub-group analysis,
Cilnidipine was as good as Amlodipine in terms of efficacy and safety. In the current meta-analysis,
Amlodipine-based therapy was found to have a lesser reduction (p=0.191, effect size −0.22, 95% CI −0.54 to
0.11) in DBP compared to other therapies (p=0.015, effect size 2.39, 95% CI 0.46 to 4.33). The current meta-
analysis showed that Cilnidipine provides adequate blood pressure control at therapeutic doses in the
management of hypertension and these effects are similar to other antihypertensive agents.

There were few methodological insufficiencies that require mention. These include (i) randomization
methods for the individual studies may not be rigorous because the methods were not clearly described in a
few studies; (ii) possibility of selection bias due to poorly described allocation concealment methods; (iii)
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possibility of measurement bias because the study design was not described in one study; and (iv) we did not
evaluate the clinical and laboratory adverse events in the analysis.

Conclusions
The current meta-analysis of 24 clinical trials showed that Cilnidipine significantly reduced systolic blood
pressure, diastolic blood pressure, and pulse rate in hypertensive patients. The results of this meta-analysis
revealed that there were no significant differences in the efficacy in the treatment of hypertensive patients
with Cilnidipine and the other therapies. However, there is the possibility of selection bias in a few studies.
We can conclude, therefore, that Cilnidipine has similar anti-hypertensive effects compared with other first-
line antihypertensive drugs commonly used in practice.

We recommend Cilnidipine as a novel first-line CCB for the management of hypertension either as a
monotherapy or as a combination therapy. Cilnidipine is highly lipophilic and shows low BP variability
among CCBs. The organ protection, especially the reno-protective effect of Cilnidipine deserves special
attention. In earlier trials, Cilnidipine was found to be safe and effective in reducing microalbuminuria in
hypertensive patients. We warrant further studies to reinforce the cardio-protection and renoprotection
efficacy of Cilnidipine, particularly in hypertensive diabetic patients.
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